The hyperreninemia persisted despite mineralocorticoid treatment in 1987 and probably was multifactorial, due in part to congestive heart failure and diuretic therapy. In 1986, endogenous hyperreninemia provided a test of the function of the zona glomerulosa. The criteria met for diagnosis of partial corticosterone methyl oxidase type II defect were basal elevations of 18-OHB and limited aldosterone responsiveness to renin and ACTH.
and triglyceride (TG) were limited to <6.0 and <1.7 mM, respectively. Body-weight-and age-adjusted normolipidemic healthy subjects served as the control group. Plasma total chol and TG and low-density lipoprotein (LDL-) and high-density lipoprotein (HDL-) chol were identical in the diabetic and control subjects. Total apolipoprotein B (apoB) in the plasma of the diabetic subjects was significantly elevated. The chol-apoB ratio in the TG-rich (very-low-density + intermediate-density) lipoprotein fraction (Sf 12-400) of the diabetic subjects was significantly higher than the control value, whereas LDL-apoB levels were increased and chol-apoB ratio in the LDL fraction was significantly suppressed in the diabetic subjects. Because each LDL particle contains only one apoB molecule, apoB and chol-apoB ratio in this fraction can represent particle number and chol loading of the LDL particles, respectively. Thus, these data suggest that LDL particle number is increased, and the particles are chol depleted in diabetic subjects even if they are normolipidemic.
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D iabetes mellitus is an important risk factor for coronary heart disease (1). Prolonged hyperglycemia may directly injure coronary arteries and thereby promote atherogenesis. Moreover, diabetic patients are frequently hyperlipidemic and are at higher risk even when normolipidemic (1, 2) . Therefore, factors associated with diabetes are presumably responsible for the higher incidence of cardiovascular complications. Several studies have described abnormalities in the composition of lipoproteins from normolipidemic diabetic patients. Our previous observation revealed an increased cholesterol (chol) concentration in the Sf20-60 fraction of normolipidemic non-insulin-dependent diabetic (NIDDM) patients (3). Winocour et al. (4) reported an increased quantity of chol complexed with apolipoprotein B (apoB) in the low-density lipoprotein (LDL) fraction of normolipidemic insulin-dependent diabetic (IDDM) patients. Our study was conducted to examine the lipoprotein composition of normolipidemic NIDDM and IDDM patients. We also investigated the existence of any relationship between glycemic control and lipoprotein abnormalities in normolipidemic diabetic patients.
RESEARCH DESIGN AND METHODS
Seventy-five diabetic patients (42 males, 33 females) and 30 age-matched healthy volunteers (16 males, 14 females) were studied. Patients who were obese or had thyroid, kidney, or liver disease and those taking steroids, diuretics, (3-blockers, or hypolipidemic drugs were excluded. The patients' plasma chol and triglyceride (TG) levels were below 6.0 and 1.7 mM, respectively. They were divided into three groups according to treatment: insulin injection (insulin group, n = 32), sulfonylurea (SU group, n = 21), and diet alone (diet group, n = 22). Eleven patients in the insulin group had IDDM and required insulin to prevent ketoacidosis. Thirteen patients in the SU group were treated with glyburide, and 8 were treated with gliclazide. Age-matched healthy normolipidemic and nonobese subjects served as the control group. Blood samples were taken at least 3 mo after the patients' blood glucose control was stabilized.
Blood was drawn after a 14-h overnight fast. The TGrich (very-low-density + intermediate-density [VLDL + IDL]) lipoprotein fraction (density <1.019) was separated by ultracentrifugation. The density of 8 ml of plasma was adjusted to 1.019 by the addition of KBr solution. Samples in sealed tubes were centrifuged for 14 h at 4°C and at 39,000 rpm in a 50-Ti rotor with an L5-50B Beckman ultracentrifuge. After centrifugation, the top layer (1.5 ml), corresponding to the TG-rich lipoprotein fraction, was sliced off. The high-density lipoprotein (HDL) fraction was separated from the plasma by precipitation. LDL-chol was calculated by subtraction. The LDL-apoB value was obtained by subtracting apoB in the TG-rich lipoprotein fraction from total apoB. Chol, TG, and phospholipid concentrations were assayed enzymatically. Blood glucose was measured by the glucose oxidase method and HbA 1c by high-performance liquid chromatography. Plasma apoAl, All, B, CM, Clll, and E were assayed by a single radial immunodiffusion method via kits from Daiichi Kagaku (Tokyo) (5) . apoB in the TG-rich lipoprotein fraction was measured by the same method. Because the KBr in this fraction did not interfere with the assay, dialysis was not performed before the measurement. The dilution curves of VLDL + IDL samples (density <1.019) from World Health Organization type lib, III, and IV hyperlipidemic subjects were all superimposable on the one from standard apoB solution. Analysis of variance was used to determine whether there were significant differences among the groups. The two-tailed P value was then calculated via Bonferroni's multiple-comparison procedure (6) . Multiple regression analysis was used for the selection of variables influencing lipid-apo ratios in each lipoprotein fraction.
RESULTS
Average age and body mass index were similar in the three treatment groups and the control group (Table 1) . HbA lc and fasting blood glucose of the diabetic groups were significantly higher than in the control group. However, there were no significant differences in the two parameters among the diabetic groups.
Concentrations of TG, chol, and phospholipid and apoCII, Clll, and E in the total plasma were similar in each group (Table 2) . Compared with the control group, however, apoAII was significantly decreased in the insulin group, and apoAl was significantly decreased in the diet and insulin groups, whereas apoB was significantly increased in all three diabetic groups. The increase in apoCII of the SU group was also significant. In the TG-rich (VLDL + IDL) lipoprotein fraction, chol concentration was increased in the diabetic groups (Table 3). Phospholipid concentration was also increased in the SU and diet groups. Because the apoB in this fraction was not significantly increased in the diabetic subjects, the chol-apoB ratio was significantly elevated in the diabetic groups. In the LDL fraction, chol concentration was similar in each group (Table 4) . However, because LDL-apoB was significantly increased in the diabetic subjects, their chol-apoB ratio was suppressed in the SU and diet groups. The suppression of this ratio in all diabetic subjects was also significant (P < 0.05). No significant differences were found in HDL-chol, HDL-chol-apoAl, and HDL-chol-apoAII among the four groups. Thereafter, correlation analyses were performed between glycemic control (fasting blood glucose or HbA 1c ) and lipid-apo ratio in each lipoprotein fraction (TGapoB and chol-apoB in Sf12-400; chol-apoB in LDL, HDL-chol-apoAl, or HDL-chol-apoAII). There were no significant linear correlations between each parameter of the two groups.
When patient grouping was based on glycemic control, chol-apoB ratio in LDL tended to decrease as glycemic control deteriorated, and this decrease was significant (P < 0.05) in the poorly controlled group (HbA 1c >10%, n = 19).
DISCUSSION

E
xamination of lipoprotein metabolism in diabetic subjects is important because of the relationship of abnormal lipoproteins to atherosclerosis and the high incidence of premature atherosclerotic complications and death among patients with diabetes mellitus. Previously, we revealed an increased chol concentration in the Sf20-60 fraction of NIDDM subjects (3). Because of the close relationship between this fraction and plasma TG level, we recommended a new guideline for plasma TG for diabetic patients (<1.3 mM; 7). Our finding that chol-apoB ratio in the Sfl 2-400 fraction was increased in diabetic subjects agrees with our previous data on NIDDM (3) . Because apoB concentration indicates the number of particles, this may indicate that the particles in this fraction are chol enriched (8) . Several lines of evidence implicate chol-rich VLDLs in atherogenesis and suggest that macrophages are involved in this process (9) . Consequently, the abnormal lipoprotein composition we report may be one cause of the increased risk of coronary heart disease in apparently normolipidemic diabetic patients (2).
Schonfeld et al. (10) reported the presence of TGenriched LDL (SfO-20) in normolipidemic nonketotic diabetic patients, which may indicate an accumulation of less dense moiety of LDLs. Winocour et al. (4) also reported increased chol complexed with apoB in LDL of normolipidemic IDDM subjects, which also reduces the density of LDL. Because they estimated the LDLchol value by calculation, this may result from a generation of IDL subclass (Sfl 2-20) of LDL. In contrast, our previous observation from a more precise calculation of LDL-apoB revealed no chol enrichment in the LDL fraction (SfO-12) of Japanese normolipidemic diabetic subjects (11) . Furthermore, our study demonstrated a significantly suppressed chol-apoB ratio in this fraction of normolipidemic diabetic subjects. Because the ratio represents the chol loading of LDL particles, we conclude that LDL particles are chol depleted in Japanese normolipidemic diabetic patients. The significant increase in LDL-apoB, reflecting an increased number of LDL particles, in normolipidemic diabetic patients is also an important finding (8) . One explanation for this phenomenon may be a prolonged residence time of LDL particles in the circulation because of apo glycosylation (12). The appearance of chol-depleted LDL particles in diabetic patients, especially the poorly controlled group, may again suggest that apo glycosylation interferes with LDL catabolism and modifies its lipid composition.
There may be increased catabolism of HDL in diabetic patients due to glycosylation of apoAl (13). A study from Finland demonstrated decreased HDL-chol and increased total and VLDL-TG levels in NIDDM subjects (14). However, despite a lower apoAl level, the HDL-chol level of our diabetic subjects did not show a significant decrease. Neither HDL-chol-apoAl nor HDL-chol-apoAII was abnormal. Patient selection may account for an absence of abnormal HDL-chol levels in our study, because the patients in the Finnish study were hypertriglyceridemic. Further study is needed on the change in HDL metabolism in normolipidemic diabetic patients.
In conclusion, there are compositional abnormalities of lipoproteins not only in TG-rich lipoprotein (Sf12-400) but also in the LDL fraction (SfO-12) of diabetic patients even if they appear normolipidemic. These findings may partly explain the increased risk for coronary heart disease in diabetic individuals without hyperlipidemia and justify strict management of plasma lipids in diabetic patients (7). There are two possible sources of bias in the assessment of family history of diabetes: 1) a person with diabetes may be more likely to report a diabetic relative than a nondiabetic person would be, and 2) relatives of individuals with diabetes may be more likely to be tested for diabetes than relatives of nondiabetic individuals. We conducted a study on a subsample of families of subjects in the San Luis Valley Diabetes Study to examine these issues. A sample of 5 White and 5 Hispanic subjects (probands) with diabetic glucose tolerance tests and the same number with normal glucose tolerance were selected. The 20 probands all provided contact information on their 227 primary family members. Ninety-two percent of the family members had interviews completed by themselves or, if deceased, by surrogates other than the proband. Family members were asked by telephone if they had ever been tested for diabetes, when they had been most recently tested, why they had been tested, and if they had ever been told they had diabetes. The results showed that study subjects accurately reported family history of diabetes, because there were no discrepancies between proband and family reports. A positive family history of diabetes was associated with increased reported screening in Hispanics, but a similar effect in White families was not seen. Women were also more likely to report being screened than men regardless of whether there was a positive family history of diabetes. These data indicate that, although diabetic and control subjects accurately report their family history of known diabetes, indications of differential screening exist that may alter the amount of known and subsequently reported diabetes in families. Diabetes Care 13:796-98, 1990 F amily history reports are often the only source of information available regarding mortality and morbidity of family members of study subjects in epidemiological research. There are two possible sources of bias in the historical assessment of a family history of diabetes: /) a person with diabetes may be more likely to have knowledge of and/or report a diabetic relative than a nondiabetic person, and 2) relatives of diabetic individuals may be more likely to be tested for diabetes than relatives of nondiabetic individuals (1,2). The Tecumseh Community Health Study reported that only 35% of direct family history reports by participants were confirmed with interviews of family members (3). We conducted a study on a sample of families of subjects in the San Luis Valley Diabetes Study to examine these issues (4).
RESEARCH DESIGN AND METHODS
A sample of 20 study subjects was selected who had a baseline clinic visit in the month of April of any year between 1984 and 1987. Subjects were selected sequentially until 5 non-Hispanic White and 5 Hispanic subjects with diabetic glucose tolerance tests according to World Health Organization criteria and 5 White and 5 Hispanic subjects with normal glucose tolerance tests at the baseline clinic visit had been identified (5) . These subjects are referred to as probands. We selected at least 2 of each group of 5 to have reported a positive family history of diabetes mellitus at the baseline clinic visit. A positive family history was defined as at least one member of the primary family other than the proband with diabetes, including parents, siblings, and children of the proband. When examining the differences in reported screening by family history, any history of diabetes, including the proband's status, was used to classify families as positive or negative. The family members were telephoned and asked if they had ever been tested for diabetes, and details were requested.
Because data on family members do not represent independent observations, we used the family as the unit of analysis. To test for differences between family subgroups of interest, the average proportion within families was used as a summary measure, and analysis of variance was used to test for significance of differences.
There were 227 primary family members; 145 family members (64%) were alive and could be located. Only
